
within rather thin (δz ∼ 0.10) redshift shells rather than the full 3D power spectrum (Cooray et al. 2001).
There has been a discussion of residual biases in photometric redshifts and its effect on cluster surveys
(Huterer et al. 2004); however, with large spectroscopic training sets it is possible to control these biases at
the level of δz ∼ 0.001 (see Dark Energy Survey white paper submitted to this same panel), which is small
enough so that it makes no meaningful contribution to the error budget.

4 Forecasts for Dark Energy Constraints
We include here a forecast for the SPT with full optical followup for cluster redshifts (i.e., SPT+DES).
The combined SPT+DES cluster survey should provide a strong handle on the nature of the dark energy.
Figure 1 contains forecasts for the joint constraints in w-ΩM space from the cluster redshift distribution,
the cluster power spectrum, and 100 mass measurements (each with 30% 1σ accuracy) distributed in mass
and extending to z = 1.2 (Majumdar and Mohr 2004). These forecasts include self–calibration discussed
in §3, which accounts for uncertainlies in the mass–observable relation and its evolution. Cluster finding
and masses should arise primarily from the SZE data, and the DES optical data will provide photometric
redshifts (with an accuracy of δz ∼ 0.02 out to z ∼ 1.3). The fully marginalized 68% constraint on constant
w models, is δw = 0.05 (geometry fixed) and δw = 0.07 (geometry freely varying). In addition, the joint
constraints in ΩM −ΩE space are shown. For comparison, the constraints expected from SNAP (Perlmutter
and Schmidt 2003) and two CMB anisotropy experiments (Eisenstein et al. 1999; Spergel et al. 2003) are
also presented. It is clear that the self-calibrated galaxy cluster survey constraint is similar in precision
to those from other forefront techniques; in addition, each technique constrains a different combination
of cosmological parameters and is subject to different systematic uncertainties, making these experiments
highly complementary.

Figure 1: Forecasts for the geometry constraints (left) from the SPT+DES galaxy cluster survey, the
SNAP SNe Ia mission, and the Planck CMB anisotropy mission together with forecasts for the joint ΩM -w
constraints from the WMAP CMB anisotropy mission, SNAP and SPT+DES. These experiments are
highly complementary because each experiment constrains a different combination of cosmological
parameters and is subject to different systematics.

Self-calibration, Priors, Shear constraints and dw
da : The method of self calibrating shown here allows for an

arbitrary local normalization and slope of the mass–observable relation together with an arbitrary, power law
evolution beyond the expected self–similar evolution. The only information from the survey is the redshift
distribution and the cluster power spectrum. Thus, one can solve for cosmology and the cluster mass–
observable relation and then carry out a powerful consistency check by examining the agreement between
the predicted and observed mass function as a function of redshift in the survey. If the self–calibration
scheme adopted here does not allow for enough freedom to describe the observed clusters, it will show up in
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